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Evaluation of gene expression changes of miR156 and miR172 and their
targeted genes (AP2 & SPL3; vernalization factors) in two bread wheat
(Triticum aestivum L.) cultivars
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Table 1. Plant characteristics of wheat cultivars

r.r.ﬁu)l i e dl als > Shee & $ i S Seki, s,
Wheat cultivars Origin Introduction year Grain yield (kg.ha™) Plant height (cm) Maturity Growth type
Baj sy oIndia  obesas 1985 4500 95 Early ;555 S
Norstar  2,t.,,s Canada Istis 1977 3700 52.9 Late .. w

1. Mousavi et al., 2012 2. Berg et al., 2006
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Table 2. Details of miRNA and target genes primers used for Real-time PCR analysis

05 et (s s )l s Jiasst gles
Gene symbol Accession number Primer sequence Tm (°C)
- Fw  5'ACTTGTATCTCGGCACTTTCAC-3' 60.3
Target gene: AP2 transcription factors AB458519.1 Rev  5GATCTTGTCCACGTCGTATCTG-3' 62.1
S . Fw  5- ACATCTCCGTCGCCTGTG-3' 58.4
Target gene: squamosa promoter-binding-like protein 3 (Spl3) KF447885.1 Rev  5- TCTTGACATTCTGCCCTCC-3 573
. % Fw 5'- GTTTGGGAGAATCTTGATGATG-3' 59.5
tae-miR172 MIMATO020685 oo, 5.GTGCAGGGTCCGAGGT-3 55.9
. Fw  5- CGCGATGACAGAAGAGAGTG-3' 60.5
tae-tmiR156 MIMATO018208 oo, 5.GTGCAGGGTCCGAGGT-3 55.9
Fw  5-GCTGGCTCGTTCAACTGATG-3' 59.04
Ta22845 HG670306.1 Rev 5-GGACCAAGCGTTCTGATTACTC-3' 60.3
Stem-loop RT PCR primer miR156 MI10016450 5-GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTGTGCT-3'
Stem-loop RT PCR primer miR172 MI10018110 5-GTCTCCTCTGGTGCAGGGTCCGAGGTATTCGCACCAGAGGAGACATGCAG-3

*Homologous miRNA (bdi-miR172a)

4
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Fig. 1. Changes of the final leaf number in vernalization treatments in Baj (spring) and Norstar (winter) wheat cultivars
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Fig. 2. Effect of vernalization treatments on relative expression of miR172 gene in the leaf of Baj (spring) and
Norstar (winter) wheat cultivars
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Fig. 3. Effect of vernalization treatments on relative expression of AP2 gene in the leaf of of Baj (spring) and

Norstar (winter) wheat cultivars
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Evaluation of gene expression changes of miR156 and miR172 and their
targeted genes (AP2 & SPL3; vernalization factors) in two bread wheat
(Triticum aestivum L.) cultivars

Ashoori, N.1, R. Fotovat?, M. Mortezaefar® and N. Mehri*

ABSTRACT

Ashoori, N., R. Fotovat, M. Mortezaefar and N. Mehri. 2020. Evaluation of gene expression changes of miR156 and
miR172 and their targeted genes (AP2 & SPL3; vernalization factors) in two bread wheat (Triticum aestivum L.) cultivars.

Iranian Journal of Crop Sciences. 21(4): 315-327. (In Persian).

Floral transition through vernalization has a large influence on cold tolerance and agronomic traits in winter
cereals. It is now apparent that in many plants small RNAs play critical roles in determination of the flowering
time. There is evidence suggesting that the miR156 and miR172 families play a key role in the flowering
transition of plants. In this study, the expression of two temporally regulated miRNA (miR156 and miR172) and
their targeted genes (SPL3, AP2) were investigated in the winter bread wheat cv. Norstar and the spring bread
wheat cv. Baj in 2017-2018 cropping season. The vernalization was exposed to the cold treatments (4°C) for 2
and 14 days at seedling stage. Time to flowering was estimated using the final leaf number (FLN), which
significantly decreased under vernalization treatments, only in winter cultivar 'Norstar'. Moreover, analysis of
variance showed that vernalization treatments x cultivarsv interaction effect was significant on FLN.
Comparison of gene expression using bootstrapping method showed that the expression of miR172 was
significantly down-regulated only in Norstar under vernalization treatments. Similarly, the expression of miR156
was completely different under vernalization treatment in two cultivars. Increased expression of miR156 in Baj
cultivar was not significant, but vernalization treatment significantly decreased the expression of this gene in cv.
Norstar. Although the induction of AP2 expression during vernalization (14 days) was observed in both
cultivars, but, the expression levels of SPL3 were only significantly decreased in cv. Norstar, and this reduction
was more in two-day vernalization. Unexpectedly, in this experiment, there was no relationship between up-
regulation of both miRNA and down-regulation of their targeted genes in two bread wheat cultivars. These
results demonstrated that molecular mechanism of flowering time in bread wheat is complex and still largely

unknown.

Key words: Cold stress, Epigenetic, Flowering time, miRNA and Wheat.

Received: August, 2018  Accepted: January, 2020

1. Former MSc Student of University of Zanjan, Zanjan, Iran

2. Associate Prof., University of Zanjan, Zanjan, Iran (Corresponding author) (Email: r_fotovat@znu.ac.ir)
3. PhD Student, University of Zanjan, Zanjan, Iran

4. PhD Student, University of Zanjan, Zanjan, Iran

YYv



